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ABSTRACT 

PROBLEM TO BE SOLVED: To manufacture a polycrystalline thin-film 
semiconductor device, which has little variance in its electrical 
characteristics, at a comparatively low temperature. 

-SOLUTION: A polycrystalline semiconductor film is formed and thereafter, 
rare gas element ions are selectively implanted, in only the channel 
formation region of the semiconductor film and the regions in the vicinity 
of the channel formation region and in such a way, that the center of the 
range of charged particles in the ions is positioned from the interface 
under the lower side of the semiconductor film to be within a distance of 
10 nm ±10 nm. After that, an Xecl excimer laser is applied in the 
film thickness direction of the semiconductor film at an energy density for 
fusing the semiconductor film at 85% or higher to about 97% or lower and 
the semiconductor film is recyrstallized. 
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mi±.\z^<t^mMimM (l p c vdje) iit#s 

St. 

iH4) ^'>is.<t^w.nn.<i-<7i-mii\^xm^^iti.v 

:tfX5E5(H'*>**'NU'5'A (He) -f ::j->-C^r-5**4f 
0 "Sc in-3gseA± 1 X 1 0 21 c m-SgSU^TT^-S^ 

^¥«ET««ft^a<i:-rS8»^ 1 Tim 5 E«co»JR2|£» 
{rTfft)ns^S:4fii8lt-rSff3R3a 1 7!»S 9IE«©»l5t 



ft. 

13] mtl U-+f-3t;5^x=^^ V U— tf-3t 

T*-5^s«;4fa<!:-r«.«ss^ 1 mm i 2E«oDatM^ 

SI (XeCl) X+i^vU— !f-3t (Stfi3 0 8 nm) 
T*-5^*#air-5»^iH 1 3iE«®»JRi|£^SgB 

c^?9«i¥iHB7aia?s] 

[000 1] 
[0 0 0 2] 

m^<Dms] ^t&^^mnmh^yi^T.'^ (p-s i 
TFT) »r«s$ns4i3H5jj|gg^j^i^j{f5^sg^ 

^U#S6 0 OTCSSetTOT^SSICTSifiT-SiS^. 
PCVDft) TJ^Htr-S. J>:l=ittco5^aKlBli=xit'->-7 

v-*f-^im^i.x^^eku.mm (p-s im) 
(cvDffi) ^4s>a^fflti«j£ (pvDte) jcxm-r 

-KSffi) -^rtjs (^-'- (#-ijga. 

fii^iK) Jl>6fi^-smif-5c!l^h7>v';^^' (MOS-FE 
[0 0 0 3] 

icraftU— tf-3t«x:?iA4:-gS$lgr<i:. «*»;ix 
x*;i/^-SS€:S®fflc;: 0 t,sjfi!to(S<li5t-r-i)'i^S 
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0 cm2v-l s m^X^S.^W-i^mzn\^X 

[0 0 0 4] ■5-cTr*«ia«±M«)W«*«*. -t-© 

CO 0 0 5] 

1 0 6 d 6j"¥#^m3gfi)t^ 

(LPCVD^) irT©l"3fi't)n. JtCJXSlCTJgfitS 

ttt>'->5> (S iH4) *i!>;ft< ifeS^SLfli©— a 

1 L Tffl V » /5: L P C V D ?£ I-& I? S«± {r^MSK <!: U 

iitcoSB'rM-r. fio 1 0 n sS^tS^S 1 w sggCDffijg 

CO 0 0 7] -f ::j->ftAXSJ~T?r%3iSn-2)4&:</;^7C 
SS-f :4->«7;V-f> (Ar) -f :*->DcV»«'\U -^A (H 
e) -f:t>. X«^:^> (Ne) -f :*->7!iWkLV». lit 

S£) *t2 X 1 0 19 c m-3SSetJi 1 x 1 0 21 c m-3S 

«L9«fT-3. it\t'^^mmgk<DTm?mm.mz^<r>miu^ 

Stf'L-**. ¥»<*]^©Tfl!l^ad^e) 1 0 nm± 1 0 nm 
CO 0 0 8] !Sa<4*®«:iS}efi)lX§JSi»£«IWt:Klcafi5 



i^—*f-mimm<m<omm:^miznLx8 s ssssw 

-5t*^'JMT#. «tOA<*:B<]IC(i^-fcy >tg5SI (XeC 
1 ) x*->vu— tf— 5t (i&S3 0 8 nm) ^i/fjyy^ 
>^m (K r F) X=^->VU— tF-3fe (Kg 2 4 8 n 

C00 0 9] 

5£{CKL. ^^::^WM,'^SS7i*6 0 0*CgS*^e 7 5 0 

s«[9co«ai&£ji(=^M&siiiim (Si) -p^m^^. 

fS(y)VT-'yAm (S ixGei_x: 0<x<l) HY-^ 
^-tf4ia^jKS:*aM^tT*-r:i■>aAXS<i:, ■i^> 

&xjLMmz¥'^t^<D—m^mm:^-t±fzmz^si^<t 

JS}gfi£XS<i:«ri!>;S:<it)^tf*«:4fSi<i:-rs (0 
1) . 

CO 0 1 0] ¥#<*:MJg«dtX@-e{iTi<!i«SJKcD}gfi5c^ 

^\^^^< ¥#*ti:jKti«x§ii wotst^^xs. 
:*:#v»^i^am*J^^i£-r -5 (El 2 A) . sit(D-ij^mx-iti^ 

^mit+if\z:k^<y3:<, ^<D^mhijziiiio^^Lxm 
^. 'tz.x;k<o-i7i->mxn:m\zx^ti:^7m-i:t>=S: 

^^^mmsnzn^ji,^, 0rmik»^m^\^xv^itm 

*4o-SI5oD*7S?fil75wrS-5^. #;<7';^7c^-f5i->&fl-6 
ii* ^a>S:^l'^'*"©3Sa^«»i^ L < iST-r-S (E 2 

B) . iltroMSJcS'J0i':4->&AXS^(^^a^M« 

s8iiicJi^»flsBi}gfitxgit?*«^)#-jgaM£^sws<^iBa«[ 
sa^ i 0 < -^-i^^Jxiieatt^^Kj^fijcx 

^t^tt^nx. mm^z'<^en^m^i±^^^m^t'^'^'r 

/hS<. iK{csFi^saJfft@«Jg:*:T-£(cs^ 02 

C) . 

coo 1 1) 'i^>mXJimtzm:i-f^^ii:^7iM'i:t> 

7t>m\wsm^^^f^fsiizi:\^xmm6(nzfr?ni (la 

3 A) , ¥^JKl*!-t?-f :t>aA«SK«C«*3nTViJ4 

:j- >aA«SMgirSE*5tiT V jyt««wssa«Hi«JS $ n 
T**3S-5 (H3B) . ^<Dlkizmik^H^m»mMgOL 

mtfifft>t\, «s$nT*#jsofc.sa«a;5<®iKSMa 
itsswMaai Lxmn^-r^(Dxm^itmj7t^iz0!.^ 

L. ;*cl^S<^)ea}sfti.'a:S 3 C) . flDATlltW«-& 

tcii»a«ifi^w<Si[fi*iK@ffi©jjfliffl5;5sco-e. y-hs 



«. ^«g<*;SBCD«Sfi;^lRl '(MOS FETT«y-X • 
Kl"f>:^FI^, ^Wst?— 7 K7>S?>^^'^?^ax5:y^'— 
3tfi<JlCti6og-75:<S{iSffl5fc-5OT-CS-5. BAT, 
(0 0 12] ¥#*mjgfi)tXg-C=fd«S±lCfii3l (S 

T, KYt5i^^75J 10 0 nm^Sd^?, l 0 ymSSO/P 
^izmm-S[tlxm^<Di}iB^L\r\ Ti(!:«SBKi LT© 

aWt:Sff©¥ilW*:Mtt 1 0 nm^d^e 15 0 nmSg 
^-/N*> K;iiftdJ^Tg«Jig-& (SOI ay^±^S.<t=E 

•5. «£r>TTil!:«aMiL.T«^^Ki:CD|fL®{;: 1 o 

3 X 1 o'cm-^mm^t L^^mmirff^m 

a£r3TJlt<^C0lg»StSffiTrofiS(J3 X 1 0 "cm- 

CO 0 1 3] Tiin^ms^nty^x^^t^^^mmm (p 

ECVD^) ^^{l:ssgiffltijg& (LPCVDtt) . 
#«a^aM!s:K*t«E^t^afflit«ffi (L P C VDft) 



^tBB200l-210828 

&K^tifzmmrcim^m^m(DTm^miKm<r)^tzm,^ 
fiis^mifimsr^^iz^^, ga^jcMStt^^sflcMjK 

^^ii'^comsKDiEm^Mttzm^^tL^iSi^, 
s^izttitt(D^Mmz^m<iii^m<D^Mmx$>^^^>^jv 

CO 0 1 4J 2WS«§«^!i¥¥Wt:]BtJ^fi)D:SlC^fe5l^. 
Ti(!!«fe.^3g«i!tXg i L T. ««± IcJcJ-T -S 

S«SriSfe-:^r-5iSfe??x^^l5ft'5. life?S^xSJd;St*'g-tr 
«aU!t± (0«-^*{ii<; ± $ n « i|4^cr,j|^ ^ 

Stizm<r)nS.^^Wi<. MaiSZ©;*c:^HMatt¥^<t:]Kd« 
•5. SSr^ti'TK^SiLTlSai! (H2SO4) ^tfiK 



(S) 
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(HCl) . (HNO3) , (HF) ^<D7Km 

lS;v^«5!tK<i:jgKYk7kSl7K (H2O2) i:«7K (H2 

o) t(o&^m (&.T:m^m9'p'vitmBm^iz» 

&pKt«6-r) . fiSKt^Ktl**. (H2O) 

(NH3) TjcSa-^. 7'>^— 7ti®M^IS*i;«7K 
t©g^« (7'>=E-7ja7lci:ll»T) mmLxs^. ¥ 

-( 1 - 1 ) h >^roy h >St?t- 
( p. X:^**^ & 3 O.-CSftT 1 i^mm.t^ 6 10 ^J^SfiE) 

(1-2) xd^y-;i^oT;U3-;i'«ci? (fl-JMSilfe 
^) 

(oncsad^s 3 ox:m&-(^ i ^m&a^^ i o^^mm.) 
( 1 - 3 ) (^h>, 7ji=i-jufii^) 

(2) 7;u*u?!t?# 

(2-1) 7'>^-Ti©*?fc* (±mm&) 
( 5 O-CSSTi^e 1 0 O-CMT 1 1 0^3« 

S) 

(2-2) (7>^=7IW5*) 

( 0 "csfl^*^ e 5 () "csft-ir i ^m&ii^ s i o ^j-s*) 

(3) mifii^ 

( 3 - 1 ) 8!iSEig7Ki5fe^ (^.BIS^) 

(5 ot;s^7j»6 1 0 ot:s5ET 1 ^fmsiii^i i o^m 
m 

(3-2) (mm.m^) 

(OlCSSA^e 5 O'CSSTl^^SSd^e 1 O^^SS) 
(3-3) %fiU§7Kft» (^1^) 

(5 orsfiEd^e 1 0 ox.mm.-v I i^m&ip'^ i o^^s 
S) 

( 3 - 4 ) mmi^ (ifiSEi^^) 

( 0 •cs«7s» 6 5 o*csa-tf 1 ^^s*^ 6 10 

(4) SMeS<b]^!^ 

(4-1) fiwmm'St^ mi<\js&m^^^imi^ 

(orssd^e 3 onmm.-ci^m&fi'^^ i o^^m) 
(4-2) »67tc«feit mmm^) 

( 0 rSSA^ 6 3 0 X,mSL-^ 1 6 l O ^>M) 
lltroElSA^ 6i«5«c»«)rt-rS*>aS?5:«)«SS»n: 

^ras5-rnf^®^{c-M-« L T vi;t:^M-?'ffi^ ^> saw 



ft:7>^> (NH4F) 7K@SS*«#;i6ns. • 
CO 0 1 51 ±iffi<Olfe5?i:«^(D*57tciCtt-5>?ifeV»aEU*t 

ii5*6aw¥#«:flg7i«^^(rlta$n^«i:G35Hg*^6t4. • 
Pk^<DP^Xhmz{SJE<\:^^^tmm ( L P C VD j£) 

^. ««*c|>f/i;S:S-?=l*«#«*B^<-^fc. tt^ic (fi 

5 X 1 o-7to r Tmm&LTtu^^mmx. ^tl^^lZ 

A^6<'5S:^;tfXi^5SS im^it3 0 Ommx 3 0 Om 
mn:^^7.WtS. 1 7«:Tg:^JK:^fXi^SitSii i x i o -2 

(seem) mm <o-\-iif<D-m&'^T <.9t<nm\zm^ 

<!:SS^gBd^60DiiSMa« I x l o "3 (seem) € 

it), ifg^M^SS* (^iitM^'vroSg^g|5A^6wtSi^Sii 
Si:SS*>6WJK:tf;^JfSS<t«Si) (-Jet LT*Lu»^e 
*&S5?av»*»6TW.5. ltlf«/iiB;S«M<BE<k^^ffl 
itaSBtim icfiitSS^ rosestt g ^ CO 6 

T, fi)tlR^JcA^Jt^Sf^iiSE*U 0 0 s e em^'mTo " 
r r CFStt:^;;^* 1 0 0 s c emfiaK^tcSSLfcSSic 
ff 6«^¥'«JE;'775« 1 mT o r r a:,=i)t^Sf^j&S) 

WT. +^J-;4»c??*5E$n/t*S;5^60;K^OJK:^:^3ff 

[0 0 16] iisjJEa-cisasOT^'jSfXK^rtia-r^j: 



(6) 
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mm (QO o^>'->^>35g (QsiH) Jcptt-rstt (r 

= QL'-'QSiH) Sri 0 DPip@«JitT (RSl O-5) i 
-a-fct*a:6;i4v». (^mm^m&tt^ 1X10-3 (sec 

m) gS<Z)M©li^. v-^>S!EStt I 0 0 s c c m 

(Ql) tmmsLoiTKm-trw,^. ss^*^6 

>«JS (QsiH) «C»r-Sit (R = QL."QsiH) 1 0 
ppmSfiEtT (RSI 0-5) JtSS^fc^ 

<OWmii0'< t 1 0 1 7 c m-3gSEtT (UlSfi 1 0 1 6 
P< 1 OaTx 1 0-31 To r r 
a = 0. 0 S'C-l 

^JE:/7«l 0-4TO r rgSUiTA*JfF^L<. 5 6 CC 
gft©B#{c«l 0-3to r rSSUiT, 5 8 Or©^i; 
til 0-2To r rS^JJiTt, igSd*2 O-dSTf-SS 

QsiH>i 0-5) . {^m7i^ismmizmm.vfzTm<»sm. 

(dcoBf {z{i¥^«i:IKitaiatiJroWjSBSS*t5 x i o 
its Sfi»:+^)4«cJ^ (i!>75:< ifeSMK^tlRI^ODiJfe 

??x@) sjgL. ^n^{i:mmizM-r^mmstn^±ff-c 

^^•iSUSSa (R = Ql. QsiH^l 0"^) SrffiV^T, S. 



SBcOSttiS («lf2l!l*h^>>'X^0DV— • KU-f 

iz^sn^iTm cgHT s^asisT ^s/msjcj? $ ^ s 
CO 0 1 7] ±m.(DW^mzm^, l p c vD^icxiis 

9> (s iH4) ^sm^{fio-mt^^-c0■m&^!'m^ti 

«SST CC) iLPCVD^B(:«?ro<®JE:/7P (Tor 
r) itt. 

(SCI) 

§SSfi75»5 X 1 Q-Tto r rSSUtTiiLfc^) . ^ 
COO I 8] »f«ICLT¥a^MJ^fiitXS(rTJgfit$n 

ft0'i^^wm$-mizi^isx7tm^:t>^&xiyX, «§a 

7;i'=f> (Ar) '1'^>ltVW4'N«Jr;7A (He) -i^t 
>, XJ4*:i-> (Ne) -f ^>^<D*;y;^7C^j6WS L 

h^^>m^JiMilLxmm^zmfJi^iit. im-r^miz 

sns. ^<D^k^z^^^m^$•7imA^1tx^tl^il^^^m^m<o 
Tmnm:i^mmf3j2:f}^ot:^-t^^izf3iO. ^^mmsL 

m^mxitTm^m<Dm\'^iiiimA<^'^!^'i^izm^9^ 
^SM<D3^m»Utmf:(¥giLxhs^f3i^ti^'&^-rtR-c 
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[0 0 I 9) r;i'=f>«CD*:«f;:^7£*-f 5f>*<¥IW*:JR 

■c(Dm:kms. mm'p'bizm-f^^) x i o iSc 

m-3S|ElJ4± 1 X 1 0 21 c m--mBl&.T ii^i,mizr 
S. 2 X 1 0 19 c m-3SfiUA±«i8a[T?lT^ji*tf. # 

€:«fifc-r s ^aja ttjsn ic jsag s n 

5. 1 X 1 0 21cm-3SSetT©fi-^ji*;a:6«. 

~o" i arSr^o 0 r « i I " ^ Ji^ 

M<»:UT«5ftS'4''iHC»Jt-5SS[*<5 x i 0 I9cm-3M 

3 X 1 0 20c m-SsScDWTS-S. 
CO 0 2 0] iT-feji.SnS?&:^fX7C3g-f :t>OJRS+.D 

CD4 0%SJ£<i:(^^^ICi?S-r-S«JCXSiaS-£ff-5. «»J 
>L«JNW*:K®JS*E>-*«5 0 nm-C*tl«. JRSf'*C^*nr 

<B!ll?-MiTfflJI^®±0 2 0 nm<i:OB3lC3}5-5J:^i:-f :t 

1 0 nm± 1 0 ninrtir3(5-5J:5»r'f :J->ffiAlS*fT 
CO 0 2 1] *;^f;^7t«-f :i->f4¥#<t:SjR±{t:lC— « 

^^6^U'<^>mxj:mz^\f^si'?-mm^^^L, m 
4 B iztimmd^u-fyf^m^jim^mxi^BSL^itift^m- 
(t^'fwsmii^-r. a 4 A i 4 B tTti^r >^;WE? 

:^7im-i ^>Aimx^n^^mi^m(^m<D\*j-vmizy 
-hn^iz^^smii't<nmm.-cs>^^i}t^^ii^:&. ^ 
^7.7^^ ^>i:m^^m±<t^iz-miz?T-^&t^t^^m 
mm±tt^•v-m^zm^mss^tm<i> l . ±mz:Ktf3:m 



-5. -^-CO-^T-f :^->£A^^(r'SS$*lZt#iSaiK 
(OffiA$nfc«tSt(S^i22<7)#.SaM*MSfiRS(iDfet L, 

s« 1 0 m,^ s ^s-c?^ 0 , j^mmmu i^—if—mt^k 

mzi^CXl 0 0 nmMS/i)^e4 0 0 nmSfiii^fc-S 
(D-C. B^mm^&mimi l m^*^ 6 4 mSSi 

e> 4 ;iin@S;OW :^>eA^3BKfrSt)n;5:#^3ga«:3S» 
. 6«;^|piiwlsafiKS-r-5^(z,-^s. 

<73^ll&«|SoTl»* •;SI4C) . fl»J^««|jsacSA«4 

>^[^S:«l«J«SSaia#*R— OA:ttf^:3TV»S (Jlt 

«3gaia#«^^X«iE?I.?jJ««SBtl;::k:#;4^TSr^ 
rOT, W-5 Lfc«ii(?D#«a¥»#:^«»iBJ eiWCfi 

$n/i:¥j^K<i:i5i i;3sa^sa«:ijiTMa^fir -s. 

nxVi-SOT. gl^tSi»«3»8&^,c0O;*:^;^Sro^a 

CO 0 2 2] «mB<j;^'f ^>aAXg*?T5(KOT5^-\'> 
^;i^^«tgt (0 4 A) i:^iSS«:^ilftfimT^ODf^^ 
>^;i^fi)t«i« (04 B) iAJ«JS{r-iicbTMntf5^ 
r >*;^}gfiJ^iWl«l^^c«^K5i^gali^[ 0 iitj'< 

< («lfiKfi5asS:S:*:!SIiOAns-c<) , iS^««co 

0 Ommx 5 0 Ommscv^ftS 5 Ommx 6 5 Ommi 

x7-fio. 3 umm^fsi<Dx. i5.mmmsmit4iis^ 



(8) 
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[0 0 2 3] »r-5 LT-f *>iSAXS-CJSa«tSS«:» 

«^'-fey>ig5g (XeCl) X+v'VW-if-^ (ffifi 
30 8nm) ^!7'jyh>nm (K r F) x^'-^^l^— 
-If— (&fi2 4 8 nm) ^75t;«VJ 6)tlS. 

[0 0 2 4] -7&iz^^n^^m<fm^<r>i^-^-msiT 

(B5) . m-^msti'-if-x.if-ju^smfii^'r 

€xmM'^'h^^ni^i&iz;^^$^M,^isii, msif3:mst 

x^<Dt^miSM:c^)\^^-m& (esm) t?- Jtcox^^^ 

iKx;^;i/^-ga«Jjij^Mwi?«-(c?tLTffiS[T» 
x*;ir^-sa[ (Ecm) t?. iH:«x^;u4:— Sffiro^fc 

^^nmm<mf)^gimyjjsi<n±m.tzs.z>x^±\zimr 

^Wfzfs:^. tie-pT%±®iKx^;u^-gS (Ecm) « 
[0.0 2 5] ^m^<nm&im^^<^ssimg!a:m ct, 

;^mfi<J7^5(i^Ml^-tr-i' ^>j4A$n?t¥aM«!Hcx 
^>-7U-^-^^^Si-r^izit, -eroisroi^— tf— X 

C0 0 2 6] vEcm-Esm) '<kLC+EsM<EcR< (E 

CM- Esm) XiiHC+EsM 
kLc=0. 8 5 



knc=0. 9 7 

jaj!lT-EcM«< 'i->aA$n/i:¥?lS«:JS«%±®«x^ 

0*ffi»i!H!X4.;i'^— ^S"i?*-5. ito^«sc«iisatt 
¥#<*^JKfi£l@T(^ U— tf-X^;V4^-SSE crS:^ 
i|gafflx:^;p:^?— gSOD 8 5 96d^6 9 7 JfiKiP^IC^^-r 

±R Q 5 9 7 tf— rafttCTJgU 

-rS^«:^-'*LTl»«. tf-x:^;i/4=-Sa[EcR* 

EcR= (Ecm- Esm) ^^^cr+Esm 

kLC<kCR<kHC 
kLC=0. 8 5 
kHC=0. 9 7 

iEtfcLiStftXS. gp-fe kcR€r0. 8 5SS*»60. 9 

:fjm<n±Rs 5 9 7 %m3iii^mmiy, uskt. 

n-5^»c;S:^. ia^<50;*:#^iMai«tSrf#^(::«E CR«ai 
*-5IS0EcMt-i£»'*^**a^<T-. -eniSSCJCkcRtiaiSSS 

L C^^EcDx^ 1/ V +f — (r)\iitim.W\ 
%(D:i-—y-xm.if>(biX^^^. kCR^O. 9 7SflEJ;0 
< i:¥#<*l!l«miBS« tc A Ttt^f 5 «^ 

kcRftSIS6<JJr0. 9 a^SSSiJATdiif^UV^ (kHC 
= 0 . 9 5). \zn -5 {C« k CR«^ 

HMICO. 8 9SSUt±it-« CkLC=0. 8 9) . » 

<b^$V^ilSSfi!IMf 6tX-&. BBj^[SSfc;df8 OHIS^UA 

TTW^atfV— tf-Ma<k(r#^MJ?n-^^M«iifiA* 

■5. 

[0 0 2 7] (HJS^il) iae (a) ~ (e) HMOS 
0 liiLX13'77.<Olk^J&S.ifi7 5 0t:c9jes<k;iSf 7X 

seaugxs'^'wasiasirsi&x.e.nn^, -e-<JDSS-?» 
£110 2 ttSL^m^tmmsk^mnct^. wsLii^msL\z 

aLTfeS:^^ *SIMfisj 1 -c«s« 1 0 l±.\zy'yX-^ 
{t^Slfflttfil^ (PEC VD^) -eK<k5iSIM€ 2 0 0 
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nmmmm^L, rm^^mm i o 2 <hufc. m<t&mm. 
14ECR-PEC vDK7:&rF<Dim!gki^-emi^ti 
it. 
(00 2 8) 

>'7> (S i H4) SSfi • • • 6 d s c cm 
m.m (O2) WtM • ' • 1 0 0 s c c m 
£^ • • • 2. 4 OmTo r r 
^-ri^DK (2. 4 5 GHz) ai:^ • • • 2 2 5 OW 
m°JWS •••875Gauss . 

msLSSL • • • 1 0 ox: 
giss^m ' ' ' 4o» 

CO 0 2 9] (1) s*StMitic&^-ry:/nt;;uT;i' 

3-;l/«c-Jt (2 TTD. SfJ-Pel) 
_ ( 2 ) gjg/K:^ U > y ^ nfc.M7K-»Et» (2 T-C, 5^}- 
" W) 

( 3 ) -7 >^=7j&!Kt5fe^t ( 8 0 -C, 5 ^i-ia) 

(4) S3!IA7^'J>^^Sn>t.S{7(c^S?* (2 7'C, S^i- 
fSI) 

(5) JBtKilTKiSfe^t (9 71::. 5^i-K) 

(6) S3g/N*yj>i^$n/tM7X3fe-^ (2 7-C, 5i> 
fffl) 

(7) *»?*^»3K 6 7?6) (2 

7*^ 2 OI^H) 

(8) mmn7f*J>if^tltzm7K'9i» (2 7TC, S^J^ 

SSa5d«R-e 1 0 nmf^^tl-m^. mo UTttttS 
nfcTi»fe«SS)R±l=JCtt#JlSaS5SSI* L P C VD jfefr 
T 5 0 n mSSWlgy? U fc, ±12 8 #S cD*E7k% 
??*sMTbT*»e««75fL P C VDSaOfiaKSlcUB 

[0 0 3 0] LPCVDmmitTt^y h "^Tt—Jim-t^ 
«*n8 4. 5 1^0, »«JfA*^cO£l£:«g®afa*«?4 
4 0 0 0 c m2T^S. fiStK^lC^lt-SS^SfguSSfi 
1 2 0 s c cm/mTo r r-CTT*. :*«igStt5 6 0 

jsms75t«g$nfc. »«*<sis$n 

ftmmtZktimtl^^ 5- 9 9 9 9%J^±0^»J^7A 
(He) S2 0 0 (seem) tnS.ffi9 9. 9 9 9 9 
%et±CD*^ (H2) £100 (seem) #Ab> j5£ 
JKSrojE;^J4JS]2. 5mTo r r feiftMS 

X 1 0-6To r r/m i nT^o;tS»6. JSSIRS'vCS 
«^SI5*^eo«KSSS (Ql) <i:S«^^6«IK;^/X^fifft 

Qtl (s c cm) =2 7 3. 1 5 (K) /'8 3 3. IS 
(K) X 5. 2 X 1 0-6 (To r r . m i n) y'7 6 O 
(Torr) X184. 5xio3 (cm3) 



= 4. 14X1 0-4 (seem) 

■vm^. mm3::^-c^^»isi9 9. 99 9?6ei±roty 

->7> (S i H4) t4 1 0 0 s c e mWiStSTfiX^tc 
«iliS$nfcA>6. «^iW«5»i9lSifS (Qtl) I'STr-S^ 
y>^>©tt (QtL-'QSiH) »*4. 14X1 O-fitfife 
S. S£oT, lii&SiES (Ql) W^:y->7>S5S 
(QSiH) I'Jtt-Stt (R = QL.'QsiH) ^4. 14p 

immSi(r>gmMUM:M^&it. 5 6 O'ClCj^ttSSS! 
¥«^T3. 3 X 1 O-'To r r-e^^/S:. #itSSJ^ 
iltJliHtail$lc;»lt«S^S^rtJE:/7ttR-5-0. 9mTo r 
r »3 . it<O^i^T-^mmm<DmimStit0 . 7 nm 

[0 0 3 1] ^^Clw-f :4->ffiAXM<i:L<T. 
]» 1 0 3 05=-^ >^;W^fife^« 1 0 5 1 
0 6lCT;i':/>-f:^> 1 0 7£aAL;t (EI6 a) . -i 
^>&X^JSL I 0 4 t LTtS;?**^ 1 iimC0 7* h U 
>?;^h*;HV»&. i£ef^«ESg«f«l. 0*im-C*-5. 7 
;i/:^>-f ;4-> (40a r +) }S)]Di£x:^i;U4=-4 0 k e V 
T. 5X10 14 c m-2o K-XMT^^MCfT^jiA/ 

0 9. 6 nm®i|£J»flsiK1'tC*i3, 5«iW?RStt»*CNTcO« 
S.itR't I. 2 X 1 0 20 c m-3T?$.-S. »f ^ UTS^C» 

«i:Kl 0 8t{tl.>i ('T^r^jSAX^T) . 
[0 0 3 2] -f :t>ftAX@MTf*IC'f ^>)*A«SISt 

^±y>^m (xec n cox:^^->t- u— tf— 3^5:,^ 

Stb. ^ill?SSa<t£ilii>/t. tf-Ttttig 3 5 0 At 
mTSS 1 5 eme0iSgtfc{c«7t$n. j!t<^i(at^lW^$:€- 
!!g««{r2. 5Xt^-p«^r&j{rreUT. 
L^. tJ£ot¥aMm±Ol^-i(L"^J44 OdKOt'— !f- 

ft«3 8 5mJ • cm-2-cr^^fc. 2s:||Mfl»J HCT&S 

;^^-^&«EsM«l 2 omj • em-^Trwo. ^±mm 

S-a-«x^;i'4=-«fiEcMt*4 0 OmJ • em-2T^r^ 
'^-ziXmiX^JV^-^mn 3 3 5mJ • cm-2l4 
kcR«0. 9 46«:^.i*L, ¥j^<*:^cOi^:^f6l{r« L 

/tiBStte*Bt*/X^^-=>i?'JDX:^T#aMt:IR<OS 1 

0 9«:}gJ«U/S: {»Stt¥*»:)R}^,5tX@i(*T) (0 6 
b) . 

[0 0 3 3] *c/x3^-x>yijdx*n;tJ|s»<*M©a 

1 0 9*a5«IC»rt5f|g^l 1 0*ECR-PECV 
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[0 0 3 4] mSi (O2) SSfS • • • 1 0 0 s c c m 
• • * 1- 8 SmTo r r 
■7'fi7D& (2. 4 5 GHz) lii:h ' ' • 20 0 0W 
WaiWS •••875Gauss 
S«Sfi. . . 1 oo-c 

mm'mm •••24^ 

[0 0 3 5] gi*ttV»T^S»8Ur&oy-h«ai 1 

ffifil 5 O'Ctf^-^fc. *II3!£^J1-C«7 5 0 nm©K 
ffS:^-r«o«ifi©^'>i';P (Ta) tCTy-K«a* 

i'-k7':J'-<i:;a:'5^«t^-f 1 1 2 *?T^ji*, V— 
;^ • KW-OffiJSl 1 3<fc5^^>;^5.;i^jsj««l 14;^ 

TfiC M O S ¥i!S<*:Sa ^f^ffl Lfc. NMO S h ^ > 
:^^'*f^S!|-r*BRir«PMOS h9>v';^i'8l5*7';P5 
-^A (Al) »KTa-:3;5:±-(?, TM^^Jt^ i: LTtK 
SStf^CS ?6©«ST^»;$n/::7:j-Xt:-f > (PH3) 
SrSOt. »IjI1iJE8 0 kV(rT7fC^£#A/^-f:^>* 
7X1 OlScm-ZroSSTNMOS h5>5?Xi'<3Dy— 

X • Hu-f >^lg^lc^T■^ii^^•. s5c#{cpMbs h^> 

'-■^A (A I) «RT«ofc±T.^*£4^J7C3(l<i:UT 
;**+»c5?60DjBST^»J$*ayS:vd?^> (B2H6) * 
StX. )JDjimffi 8 0 k VJCT7K^*^/u;^£^-1':t>* 5 
X 1 Ol5cm-2o«S-CPMOS h7>>?:;^^'CDy— j;^ 
• >««lcn-6jiA/fc* (H6d) . 'f:t>fl"^2. 

CO 0 3 6] ;^irPEC VD^-fTEOS (S i - (O 

CH2CH3) 4) tK3S*lS^s^g^^*<i:LT, ws.m&3 
0 or:-cmiBii(tmm 1 1 5 ^itau^. sMjefistt^ 

' i'l^'f >^mzmmstLft^mm7tM<D^f^<tt:mi:i 

T. S^#ffi§iT3 5 Ot:(;T2^|HIODjSlj81S*3ffiL 
TS^iSa* 1 8 0'CiLTZ;i'5='5^A*lt8IU. IE 



mi 1 6 i:f¥ALTrmmH^m»^mi!i^&Lft me 

e) . 

[0 0 3 7] C©^tcLTf^fifcLfc3)g¥^^a«e 

frtjtl/t. NMOS h^>>'X^'ODVd s = 8 VfcJ^lt 

8±2cm2 • V-l • s-'trrrj. H«aitBEtt3. 2 9 

3±o. 2 0 4 V. -y-y;^!/— ->i5iT— • ;^-i'>i' 

«0. 405±0. 008 VTWoA:. X, PMOS K 
7>>=;^5'roVd s =^ 8 Vlc^ttSlgft^^iO^ii 
fiMWiS.li7 6 ±4 cm2 • V-1 . s-lT^TO, HffiH 

ff«-3. 4 7 0±0. 2 3 7V, ■^)■zf:7.U—z>n.^— 
)i'^^'7.'f>{f^tO. 329±0. 0 1 7 V-C^c)fc. 

<. mi±^^m<^mmA^i^-izsm^nTmft. mz^ 

:^3^Wi^ftS35«l 1 2±2 5 cm2 . V-l . s"!. Hjit 

mJEd?3. 9 0 8±0. 4 2 1 V, ■b-yj^U— ->a.*:- 
;^K • J^-f >y*«0. 5 8 7±0. 0 9 6V-C, PMO 
S h7>i^X3^<D^SlStf)t4 1 ± 1 0 cin2 • V-l • s 

iaiMi|ffd«-4. 5 0 5±o. 9 4 6V, -y-yj^u 

— ->3.*— ;UK • X-r >y;e>JO. 492±0. 074V 
T*^fc. CK)M*i^T1Slc:*^§3JCffi-S>i:NM<!:PS 

[0 0 3 8] 

«<!:ro2i^?5?^»6n.£. moLrt^miz&zf^^^^^ 
[@S(^ffim^Si§^] 

CE 1 ] COM^ VftSl. 

[0 2] 

(S3] *ii^?5CDll§$:K?BLfeia. 
[04] 4£8S^^(^lgS$KISL/^SI. 

CE 5 ] !f— ?SSftCDffl«ria?3 L/ilS, 

[??^roitt?9] 
1 0 I • • •«« 
1 0 2 • • • Titt^SLK 

1 0 3 • • • ^iii§a^*^«*,« 
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